Recent progress in solid state laser technologies calls for innovative and controllable targetry to increasingly unleash the tremendous potentialities of laser plasma sciences. New gas targets with unique properties of size and density have been recently developped at the Laboratoire d'Optique Appliquée (France) to explore this physics within in a wide range of plasma density [1,2,3]. With these versatile systems, we report on ion acceleration mechanisms that occur during the interaction of an intense and ultrashort laser pulse with an underdense helium plasma produced from an ionized gas jet target. In this unexplored regime, where the laser pulse duration is comparable to the inverse of the electron plasma frequency, non-thermal reproducible ion bunches have been measured in the radial direction. The two He ion charge states present energy distributions with cutoff energies between 150 and 200 keV, and a striking energy gap around 50 keV appearing consistently for all the shots in a given density range. Acceleration results from a combination of target normal sheath acceleration and Coulomb explosion of a filament formed around the laser pulse propagation axis 
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